Cyclic RGD peptides with high affinity for alpha5beta1 integrin protect genetically fat Zucker rat livers from cold ischemia/reperfusion injury.
We tested a hypothesis that interactions between fibronectin (FN), a key extracellular matrix component, and its integrin alpha5beta1 receptor are important in the development of ischemia/reperfusion (I/R) injury of steatotic liver transplants. We examined the effect of a cyclic RGD peptide (cRGD), with high affinity for alpha5beta1 integrin, in a well-established steatotic rat liver model of ex vivo cold ischemia followed by isotransplantation. In this model, cRGD peptides were administered through the portal vein of steatotic Zucker rat livers prior to and after cold ischemic storage. Lean Zucker recipients of fatty orthotopic liver transplants (OLTs) received an additional course of cRGD peptides 1 hour posttransplantation. cRGD peptide therapy significantly inhibited the recruitment of monocyte/macrophages, and repressed the expression of pro-inflammatory cytokines, such as tumor necrosis factor (TNF)-alpha and interferon (IFN)-gamma. Moreover, it resulted in selective inhibition of inducible nitric oxide synthase (iNOS), and MMP-9 expression. Importantly, cRGD peptide therapy improved the function and histologic preservation of steatotic liver grafts, extending their 14-day survival in lean recipients from 50% in untreated to 100% in cRGD-treated OLTs. Thus, cRGD peptide-mediated blockade of FN-alpha5beta1 interaction protects against severe I/R injury otherwise experienced by steatotic OLTs.